INTRODUCTION
Ventilator-associated pneumonia (VAP) is a type of nosocomial infection that develops in mechanically ventilated patients. It is the second most common nosocomial infection and the first most common ICU acquired infection and occurs in patients who are mechanically ventilated for more than 48 hours (1, 2) . Its prevalence is 10%-65% and it is 5-10 times more common in ICUs than in other wards (3, 4) . The risk of VAP increases by 1%-3% for every additional day of mechanical ventilation (5) . Ventilator associated pneumonia is associated with increased mortality (30%-70%), disability, longer ICU stays (by 7%-9%), longer hospitalization, longer TANAFFOS duration of mechanical ventilation, and higher costs of treatment (e.g., $30,000 per patient stay) (6) (7) (8) . Colonization of the oropharynx and microaspiration of oropharyngeal secretions, which directly introduce bacteria and other pathogens to the lower respiratory tract, are the most important risk factors for development of VAP (9) (10) . The risk of pneumonia increases in intubated patients by 6%-21% due to easier accessibility of the lower respiratory tract by the colonizing bacteria at the end of the pharynx (11, 12) .
The oral bacterial flora usually changes from gram positive to gram negative bacteria after 48 hours of ICU admission, which leads to bacterial colonization of the pharynx and increased accumulation of dental plaques (13) . These dental plaques form at a higher rate in patients admitted to the ICU compared to other patients due to immune dysfunction, underlying diseases, the presence of endotracheal tubes, difficulty with swallowing, side effects of drugs, and decreased oral fluid intake. However, the most important causes of dental plaque formation are poor oral hygiene and the failure to mechanically remove the plaques, which result in growth of bacteria on the plaques.
Moreover, there is a strong relationship between the bacteria found in cultures from dental plaques and the bacteria found in tracheal aspirate cultures, which result in VAP (14, 15) .
The most important strategy for reducing VAP is improving oral hygiene (9) . Techniques suggested for removing dental plaques and oral pathogens include mechanical interventions such as brushing and swabbing, and pharmacological interventions such as rinsing with mouthwashes. However, dental plaques are removed only through brushing (16) (17) (18) . While antibacterial mouthwashes have been shown to improve oral hygiene, they are not routinely used due to development of bacterial resistance, associated complications, and the higher cost associated with them (17) . For instance, chlorhexidine is one of the most commonly use solutions in intubated patients, but it is both costly and irritating (17, 19) .
Therefore, it seems that brushing is more cost-effective and causes less irritation compared to chlorhexidine (20) . While water is safe and useful for cleaning the teeth and gums, and preventing xerostomia, it water is a potential source for growth of pseudomonas. Therefore, it is best to use distilled water (19) .
There are inadequate data about improving oral hygiene and reducing VAP using nursing interventions such as tooth brushing. This study was conducted to determine the effect of brushing with distilled water on the incidence of VAP in mechanically ventilated patients admitted to the ICU.
MATERIALS AND METHODS
This randomized clinical trial was conducted on 168
ventilator-dependent patients hospitalized in the ICUs. 
RESULTS
Of the 168 patients, 84 patients were assigned to the control group, and the other 84 patients were assigned to the intervention group. 13 patients in the control group and 9 patients in the intervention group were excluded because of death or extubation. However, new patients were selected again as advised by the statistician to replace them.
At baseline there were no differences in demographic Table 1 ).
In each group 38.6% of the patients developed VAP.
The incidence VAP in the intervention group and the control group were respectively 4.8% and 6% (P=0.5) on the third day, 14.3% and 20.2% (P=0.31) on the fourth day, and 29.8% and 47.6% on the fifth day (p=0.02) ( Table 2 ).
The following microorganisms were isolated from the endotracheal tube aspirates: enterobacter was found in 14 patients in the experimental group (56%) and 20 patients in the control group (50%). Acinetobacter was found in seven patients in the intervention group (28%) and 12 patients in the control group (30%). Klebsiella was found in four patients in the intervention group (16%) and eight patients in the control group (20%). There were no significant differences between the two groups in this regard (X = 0.69, P = 0.71). Table 3 shows a significant relationship between the incidence of VAP on the fifth day and smoking (P<0.001), underlying diseases (P<0.001), duration of hospitalization (P=0.002), and age (P<0.001) ( Table 3) . According to our results, the incidence of VAP in the experimental group on the fifth day was lower than that in the control group, which could be attributed to tooth brushing with distilled water twice day. This is in accordance with results from YAO's study. YAO et al.
showed that tooth brushing twice a day with distilled water reduced the incidence of VAP by 17% (19) . In a study Given the physiological complications and psychological, social, and economic effects of VAP, it is necessary to perform interventions to reduce its incidence.
According to the hypothesis confirmed in this study, tooth brushing twice a day with distilled water, in addition to performing routine oral hygiene, reduces the incidence of VAP in patients and is recommended as a part of the routine care provided to patients. Moreover, it should be noted that one of the inclusion criteria in this study was the possession of at least 20 teeth, which has not been studied in other studies and is considered the strength of this study. Further studies are also needed to compare the effect of tooth brushing with distilled water with that of tooth brushing with chlorhexidine, on the incidence of VAP in patients admitted to the ICU.
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